Introduction {#s1}
============

The gastrointestinal (GI) tract is the most common extranodal site for lymphoma, accounting for 15-20% of all cases of extranodal lymphoma \[[@R01]\]. Of the GI tract, the most common sites of involvement include the stomach, followed by the small intestine and ileocecal region. Symptomatic presentation is often similar to other malignancies including weight loss, early satiety, nausea, vomiting, and anorexia, and some patients may also experience occult GI bleeding.

Primary pulmonary lymphoma (PPL) is an exceedingly rare disease that comprises \< 0.5% of all primary lung tumors \[[@R02]\]. Most (70-90%) PPLs are a low-grade mucosa-associated lymphoid tissue (MALT) type. The primary pulmonary diffuse large B-cell lymphoma (PPDLBCL) is particularly rare and accounts for only 10% of cases of primary pulmonary non-Hodgkin's lymphoma (NHL) \[[@R03]\]. However, due to its rapid spread into the mediastinum and extrathoracic locations, the actual incidence of primary DLBCL of the lung may be underestimated. To our knowledge, PPDLBCL has been reported only in case reports or small series \[[@R04]-[@R06]\].

Case Report {#s2}
===========

A 77-year-old male with past medical history significant for hypertension, hyperlipidemia, gout and osteoarthritis presented with persistent epigastric pain for months. His pain responded quite poorly to pantoprazole, and different pain medications. Overall, he has lost 30 pounds in the last 3 months. He also continued to have occasional blood per rectum. His bowel habits, for the most part, were described as more constipation. He denied any right upper quadrant pain, jaundice or dark urine, nausea, vomiting or difficulty in swallowing. He also denied fever, chills, night sweating, rash, pruritus, easy or unexplained bruising. The rest of the review of systems was otherwise unremarkable. His examination was significant for epigastric tenderness. The rest of the systemic and abdominal examination was grossly normal.

An upper endoscopy performed revealed a mass in the gastric body and antral gastritis ([Fig. 1a and b](#F1){ref-type="fig"}). Multiple gastric biopsies were taken. He also underwent a full colonoscopy examination that showed two polyps in the transverse colon; all were removed by cold biopsy polypectomy, and bleeding rectal angiodysplasia was treated with argon beam coagulation.

![(a, b) A diffuse gastric body mass.](gr-10-311-g001){#F1}

Gastric body mass biopsy showed involvement by diffuse large B-cell lymphoma ([Fig. 2a, b and c](#F2){ref-type="fig"}). Studies showed the large cells express CD45, CD20, CD79a, PAX5, BCL-2, MUM-1 and BCL-6.

![(a) Gastric mucosa with chronic inflammation (left), diffuse infiltrate by large neoplastic cells (right). (b) The large neoplastic cells with prominent nucleoli, irregular contours and vesicular nuclear chromatin. (c) The diffuse staining by CD20 (a lymphocyte marker).](gr-10-311-g002){#F2}

The patient had a computed tomography (CT) scan of chest, abdomen and pelvis which showed a solitary right lung mass. A CT-guided fine-needle aspiration cytology also showed a DLBCL ([Fig. 3a, b and c](#F3){ref-type="fig"}). He tested negative for *H. pylori*. The patient started chemotherapy with CHOP regimen and on follow-up with oncology department.

![(a) Diffuse infiltrate by neoplastic cells, no lung parenchyma seen. (b) Large neoplastic cells with prominent nucleoli, irregular nuclear contours and vesicular nuclear chromatin (similar to gastric biopsy). (c) CD20 stain: diffuse staining consistent with diffuse large B-cell lymphoma.](gr-10-311-g003){#F3}

Discussion {#s3}
==========

Histopathologically, 90% of primary GI lymphomas are B-cell origin with T-cell and Hodgkin lymphoma accounting for the remaining 10% \[[@R01]\]. DLBCL can be divided into three subgroups, namely germinal-center B-cell-like, activated B-cell-like, and primary mediastinal DLBCL \[[@R01]\]. Some of the gene translocations involved includes t(14;18) (q32;q21) with BCL2-rearrangement, t(3;14) (p27;q32) with BCL6-rearrangement and t(8;14) (q24;q32) with MYC rearrangement, respectively \[[@R07]\]. Some of the risk factors and predisposing conditions for the development of gastric lymphoma include *H. pylori* infection, immunosuppression and inflammatory bowel disease. Studies have also demonstrated an increased risk of primary GI B-cell lymphoma in patients with celiac disease \[[@R08]\].

Primary gastric lymphoma is indistinguishable from other types of gastric carcinoma by endoscopy alone. The three main endoscopic patterns are non-specific and include ulceration, diffuse infiltration, and polypoid mass \[[@R01]\]. Endoscopy is useful however for obtaining a biopsy and for follow-up. EUS can assess the extent of lesion and its invasion \[[@R01]\]. Diffuse infiltration involving more than 50% of the stomach and segmental infiltration are the most common features of gastric NHL on CT images \[[@R01]\]. MRI features include irregularly thickened mucosal folds, irregular submucosal infiltration, annular constricting lesion exophytic tumor growth, mesenteric masses and mesenteric/retroperitoneal lymphadenopathy \[[@R01]\].

PPLs usually originate from MALT, either developing into Hodgkin lymphoma or NHL. The most common type of PPL is MALT lymphoma, and DLBCL is a rare form with a poorer prognosis than MALT lymphoma. The incidence of PPL increases with age and peaks in the fifth and seventh decades of life. There is a slightly higher male-to-female ratio \[[@R9]\]. The PPDLBCL usually presents with non-specific respiratory symptoms \[[@R10]\]. The radiological findings are also often non-specific, which makes it challenging to diagnose. It can lead to the misdiagnosis of inflammation, tuberculosis, even lung cancer. For the definitive diagnosis, the invasive open lung biopsy or CT-guided fine-needle aspiration cytology is required \[[@R11]\]. With its non-specific presentation, the diagnosis of PPDLBCL is very challenging and often leads to misdiagnosis or delayed diagnosis.

The key features of CT are single or multiple solid pulmonary nodules or masses, cavitation and mediastinal lymph node enlargement \[[@R02], [@R05], [@R11]\]. Consolidation is rarely found \[[@R10]\]. The reversed halo sign (RHS) proposed by Marchiori et al could be useful for differentiating invasive pulmonary aspergillosis from pulmonary lymphoma \[[@R12]\]. Recently, FDG-PET/CT has emerged as a powerful functional imaging tool. It has high sensitivity and specificity for the diagnosis of lymphoma with or without invasion anywhere in the whole body. It also helps in lymphoma staging and therapy response assessment in lymphoma \[[@R13]\].

According to Coiffier et al, it may beneficial to add rituximab to CHOP chemotherapy vs. CHOP chemotherapy alone, for patients with newly diagnosed DLBCL after they found significant increases in the rate of complete response, decrease in the rates of treatment failure and relapse, and improvement in overall survival as compared with standard CHOP alone \[[@R14]\]. Another study compared surgical resection plus chemotherapy versus chemotherapy alone for primary gastric DLBCL, found similar 5-year survival rates (\> 90%) for localized gastric DLBCL with surgery plus chemotherapy or chemotherapy alone \[[@R15]\]. The stage of the lymphoma and its histopathological type plays a significant role in the choice of treatment and its prognosis. The treatment options for localized disease include surgical resection, chemotherapy, or radiotherapy. The CHOP chemotherapy regimen has been the mainstay of therapy for the PLL \[[@R16]\]. The addition of the anti-CD20 mono-clonal antibody rituximab to this chemotherapy dramatically improved the outcomes, resulting in a 16% absolute improvement in 10-year overall survival in elderly patients ≥ 60 years of age \[[@R17]\]. Additional trials further demonstrate the benefit of rituximab and establishment of R-CHOP as the standard of care \[[@R08]\]. The median time to death or disease recurrence is reported as 6 years \[[@R9]\].
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